Altered conjugate formation and altered apoptosis of multidrug-resistant human leukemia cell line affects susceptibility to killing by activated natural killer (NK) cells.
Most leukemias that exhibit P-glycoprotein (P-gp)-associated multidrug resistance (MDR) exhibit reduced susceptibility to immune cytotoxicity mediated by natural killer (NK) cells. To explore this phenomenon we investigated N6/ADR, a doxorubicin-selected, P-gp-positive variant of the human acute lymphoblastic leukemia (ALL) cell line NALM6. Each stage of the NK cytolytic pathway, (binding, activation and killing) was evaluated to identify the alterations responsible for the reduced cytotoxicity of the variant relative to its drug-sensitive parental line. The major cause of the decreased susceptibility to NK cytolysis was found to be reduced conjugate formation by the MDR variant. Activation of NK effectors by parental and MDR cells with concomitant release of tumor necrosis factor-alpha (TNF-alpha) correlated with conjugate formation. N6/ADR was also more resistant than NALM6 to antibody-dependent cellular cytotoxicity and to cytotoxic factors released from NK cells as measured both by 51Cr-release and by DNA fragmentation. This is the first report of a P-gp-positive leukemic line that exhibits reduced conjugate formation as well as increased resistance to NK-mediated killing mechanisms. Our results suggest caution in the use of NK-based immunotherapy as an alternative treatment for multidrug-resistant leukemias.